Introduction: Cardiopulmonary resuscitation (CPR) is considered a core emergency skill in which all health care professionals must be proficient.
Introduction
Cardiopulmonary Resuscitation (CPR) is a critical component of Basic Life Support (BLS) and Advanced Life Support (ALS) [1] . CPR is an important lifesaving procedure that can keep cardiac arrest patient alive long enough for definitive treatment to be delivered [1] . Literature indicates deficiencies in Nurses CPR knowledge and skills [2] . In western world and other developed countries, nurses CPR knowledge and skills also differs [3, 4] . CPR knowledge and skills depend on how frequent trainings were given [5] . Compulsory training is required every 2 years for employment in all licensed health facilities in the USA [6] . It appears, there is no established CPR training schedules for hospital-based healthcare providers In Uganda and other developing countries like Kenya and Nepal [2, 7] .
This indicates an existing CPR education and practice gap.
Cardiopulmonary resuscitation (CPR) is the combination of chest compressions and rescue breathing. It forms the basis of modern BLS [8] . Effective CPR is vital for survival of cardiac arrest victims.
The chances of survival in cardiac arrest decreases by between 7 and 10% for each minute of CPR delay [8] . It could also decrease the number of days prior to hospital discharge [9] . Cardiac arrest is the cessation of normal circulation of blood due to failure of the heart to contract effectively [10] . Various internationally and nationally accepted guidelines for CPR have been published, and formal training programs based on these guidelines have been conducted by certified training centers [11] . Uganda appears not to be having any certificated body of CPR that is responsible for CPR training and certification. Clinical and CPR procedure guidelines also appear to be limited in Ugandan Health Facilities. Nurses employed in critical care units used to be trained in CPR by anaesthiologist and lacked continuous supervision and evaluation. This has compounded the CPR education and practice for the nurses. Quality CPR is required to save life of cardiac arrest victim. It is significant for health professions to successfully perform such lifesaving skills that they rarely perform. This makes it imperative for regular retraining in CPR [12] . It cannot be overemphasized that CPR is a critical procedure in cardiac arrest that may be rarely performed but has to be competently done when it is necessary. In Uganda, literature about CPR training and subsequent changes in knowledge and skills among medical professionals more especially nurses appears limited. In Uganda, nurses are more likely to identify cardiac arrest both in the emergency/critical care units and medical/surgical wards than any other health professional and clinical and CPR procedure guidelines appears to be limited. This affects the nurse's potential to initiate CPR. Nurses rarely initiated and performed CPR on cardiac arrest Victims at Mbarara hospital. This could be due to a gap in their education and practice. No studies were found that reported assessment of knowledge and skills of CPR and regular training of nurses. This creates a need to assess nurses' knowledge and skills following CPR training at Mbarara regional referral hospital in western Uganda. This study was therefore designed to assess Nurses knowledge and skills following CPR training among all nurses working in the emergency/critical care units and medical/surgical wards given that there are more likely to identify cardiac arrest patients. This is likely to highlight the need for regular in service CPR training programs to keep nurses updated and competent in CPR.
Broad objectives:
The study assessed nurse's knowledge and skills following CPR training at Mbarara regional referral hospital in western Uganda.
Researcher hypothesis: Nurses' CPR knowledge and skills will change after the training and there will be differences in mean/median scores between the pretest scores and posttest scores. 
Methods

In this study:
Knowledge of CPR means ability of a person to have correct understanding of CPR in terms of definition, causes, signs & symptoms, complications, and actions to prevent sudden death from cardiac arrest. Sample Size [13] : Yamane (1967) provides a simplified formula to calculate sample size. This formula was used to calculate the sample sizes A 95% confidence level and P = 0.5 are assumed for the equation below.
Skills of CPR means
N= total number of nurses from units that were considered estimated to 47 nurses (hospital's personnel office October 2015). n = desired sample size e = desired level of precision at 5%, with a 95% confidence interval when the above equation is applied to the sample of nurses used, Sampling technique: The study targeted 42 nurses working in MRRH. Non-probability convenience sampling was utilized and only 32 participants from considered units participated in the study.
Convenience sampling was appropriate since the participants simply happen to be in a convenient place at a convenient time [14] .
During the pre-test, training and post-test, all the 32 nurses participated.
Data collection tools:
The data was collected using two tools; tool I: this consisted of 17 The steps that related to use of defibrillation were dropped due limited availability of defibrillators. According to [17] , planning CPR training effectively, requires assessment of the available resources and the environment in which the training will take place. This skills test used the same approach similar to that of [18] and [5] that was also used to assess the nurses' CPR skills. A maximum penalty mark of 5 or 10 or 20 was set for each step based on that approach and AHA guideline. The researcher assessed each participant´s performance during the pre-test and the posttest immediately after the CPR training. The validity of the content was enhanced by following the current guidelines of CPR specified by the [15] . The tools were also revised by 2 supervisors. ordinal data with 95% of the power test (t-test) to detect differences between 2 independent groups [14] . In this study it was used to analyze the mean scores of the pretest, post-test and significant differences of CPR knowledge and skills in work experience groups. The Wilcoxon matched-pairs signed-ranks test is a non-parametric test used to examine the changes that occurred in the pre-test-post-test measures or in the matched-pairs measures [14] . This test was used in this research to assess the change in the pre-test and post-test a mean scores. P value of < 0.05 was considered to be statistically significant.
Limitations of the study:
The research was confined to onereferral hospital in Western Uganda, which limits the inferences about other populations of nurses in Uganda. The non-probability sampling methods used limits generalizability to only the study group in study areas. The study was conducted using mannikins that may not provide the participants with the same competence as a real-life situation would have provided. Participants were therefor encouraged to practice more amongst themselves and rotate on patients requiring CPR.
Results
Respondents' demographic characteristics. Table 1 : out of the 32 respondents, 65.6% (n = 21) were females and 34.4% (n = 11) were males. Most respondents were between 26 and 48 years old with a mean age of 34.81 years. They had 2 to 24 years of experience with a mean of 10.66 years of experience. Based on education, 62.5 % (n=20) were certificate level nurses, 31.3% (n=10) were at the diploma level and 6.3% (n=2) were bachelors level nurses. As many as 56.3% (n= 18) of the respondents had no formal CPR training, 37.5% (n = 12) had received prior CPR training during their service as nurses and 6.2 % (n=2) reported having had prior BLS training. One respondent, 3.1% performed CPR on a weekly basis, whilst 40.6% (n = 13) did so monthly, 40.6% (n=13) did so once a year and 15.3% (n=5) had never performed CPR.
Respondents pretest and posttest knowledge and skills of CPR:
The table below shows distribution of scores in the four groups and the Friedman test that assed for the significance of distribution of scores within each group. Sample yielded a nonnormal distribution and Friedman test was an appropriate non parametric test for more than 2 related samples. 
Null hypothesis (H0):
Nurses' CPR knowledge and skills will not change after the training and the difference in the mean /median scores between the pretest and post test scores is zero.
Researcher hypothesis (HA):
Nurses' CPR knowledge and skills will change after the training and there will be differences in mean/median scores between the pretest scores and posttest scores. The null hypothesis is rejected at 0.05, the median of diffences between percentage change in knowledge and skills is not 0. Nurses' CPR knowledge and skills improved after the training and there were differences in mean/median scores between the pretest scores and posttest scores.
Discussion
Outcome of pretest of CPR knowledge and skills prior to intervention. There were differences in the pretest scores of respondents when categorized by working experience. Respondents with more experience had higher scores of knowledge and skills (Table 4) , mean score were high with high qualification on pretest and not on posttest ( Table 2 and Table 4 ), and mean scores were high among respondents with prior training in CPR (Table 5 ). There was a statistically significant effect of work experience on both knowledge and skills pretest scores. This concurs with findings of a study conducted in Belgium that indicated statistical significant association of accumulated work experience and improved CPR skills [19] . There was a statistically significant difference in knowledge at pretest scores within the categories of prior CPR training and not in [20] were reported where no nurse passed the CPR skills test based on the standard pass mark of 85. This study did not indicate enough evidence in previous training and practice levels of their study participants to use the standard pass mark. In this study given that majority (56.3%) had no prior CPR training and many (40.6% perform CPR once a year, the pretest mean score of 53.8% for knowledge and 46% for skills indicated that nurses were enthusiastic in practice and training. Most of the respondents prior to the instruction did not know when to assess the pulse, when to commence chest compressions, the correct compression/ventilation ratio, or the recommended compression rate. This finding concurs with a study that reported most of the personnel had weak competence in CPR skill. Differences of competence levels ranged from 0% to 100% and the CPR skill scores in performing cardiac compression was low [21] . These aspects are critical for initiating and performing effective CPR.
According to [22] incorrect performance of these aspects of CPR reduces the chances of survival after a cardiac arrest. In addition, the low pretest knowledge and skills scores could be due to the fact that some participants had worked for over 10 years after their studies and could have forgotten over the years. The AHA guidelines also changes every 5 years, with CAB replacing ABC, changes in compression rates, when to do pulse check, compression depth, and compression to ventilation ratio have changed since 2000 or 2005.
Outcome of posttest of CPR knowledge and skills post intervention. The CPR knowledge and skills of the nurses did improve considerably post intervention given that there was no
Page number not for citation purposes 7 significant previous training and CPR performance from a pretest average scores of 46.0% to 81.3% for skills and 53.8% to 82.45% for knowledge. In several studies, the increase of nurses' knowledge after training was highlighted too [5, 23] . These skills are also likely to deteriorate with time as has been reported by studies done in Belgium [24] and in Ireland [5] . This suggests the need for continues practice and regular training to maintain and acquire competency. Regular training through in-service CPR training is therefore needed to attain and maintain CPR competency to increase the survival rate of cardiac arrest victims. This concurs with [25] who noted that teaching of the relevant, frequently used CPR knowledge and skills could increase the survival rate of cardiac arrest victims. 
Exploration of change in knowledge and
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